This paper investigates the impact of early noncognitive skills on social outcomes in adolescence. The child's attention span, initial reaction, mood and sensitivity in early childhood may be important predictors for school achievements, health behavior patterns, juvenile delinquency and the personality as adolescent. We investigate this issue using a longitudinal epidemiological cohort study of 384 children at risk from the Rhine-Neckar Region in Germany.
Introduction
Differences in a child's noncognitive skills become apparent already at birth. A few years ago it was assumed that noncognitive skills were mainly driven by biological endowment. However, the traditional assumption that genetic influences are most apparent in early life has proven incorrect. Recent research findings by psychologists have shown that children are born with self-organized incentive-response systems, which adapt during their development. Individuals begin at different starting points with the reactivity within these systems 2004) .
These starting points differ due to variations in genotype and variations in the prenatal environment. Thus, noncognitive skills are partly heritable but changes in interaction with a child's environment.
But, although noncognitive skills are more malleable over the whole life cycle than cognitive skills, the stock of noncognitive skills which built in early childhood increases monotonically from early childhood to adulthood. Different noncognitive skills develop over the life cycle, but to different extents and at different stages in life. Therefore, some noncognitive skills are relatively stable in childhood such as conscientiousness, while other noncognitive skills reach only stability in late adulthood. For example, inhibited toddlers are unlikely to become exuberant children 1999) . Thus, the early years built the foundation for the acquisition of noncognitive skills over the life cycle . Understanding the effects of early noncognitive skill formation has important implications in terms of educational policy. In recent years a number of economic studies has demonstrated the importance of noncognitive skills for school as well as for labor market success, for example, the studies by Bowles et al. (2001) , Duncan et al. (2001) or Heckman et al. (2006) . Duckworth and Seligman (2005) examined the role of noncognitive skills in improving educational attainment. They found that self-discipline outdoes IQ as a predictor for final grades. The study by Duncan et al. (2007) focused on school readiness at the school entry age and on later school achievements. Besides math and reading scores (cognitive skills) the authors find that attention skills are the best predictors for educational attainment. This result is based on six different longitudinal studies of children in the US, UK and Canada.
Apart from economic returns on noncognitive skills in terms of school achievements, 2 there might be additional noneconomic returns on noncognitive skills. These returns may come from healthy behavior, reduced crime and greater subjective well-being. Heckman et al. (2006) , for example, examined the effect of noncognitive skills on a wide variety of risky behaviors. They conclude that noncognitive skills strongly influence tobacco and marihuana use and the delinquency of adolescents.
The study by Shirley et al. (2000) suggests that beyond adverse family and genetic effects children with a high extraversion scale in childhood predict an earlier onset of alcohol consumption. Besides school and family effects, the individual's ability to build good peer contacts protects against crime. Finally, Gordon (1993) finds a relationship between the attention deficit disorder (ADHD) in childhood and delinquent behavior.
In this paper we use a longitudinal data set to investigate the effect of early noncognitive skills at the age between three months and two years on educational performance (grades in math and German), health behavior (tobacco and alcohol use), juvenile delinquency and personality (autonomy) in adolescence. We use four different dimensions of the child's temperament as noncognitive skills, the attention span, the initial reaction, mood and sensitivity.
Our empirical analysis is based on the Mannheim Study of Children at Risk, which follows individuals from birth until adolescence. The study is called "at Risk" because children suffering from organic or psychosocial risk at birth are oversampled. Derived from the design of the study we can separate the children into three different samples; the organic risk sample; the psychosocial risk sample and a representative sample (for a detailed explanation, see section 2). The data provides detailed psychometric assessments as well as medical and psychological expert ratings for a child's noncognitive skills.
We analyse the influence of each noncognitive skill on each social outcome, taking into account a nonlinear association between early noncognitive skills and social outcomes. Due to the fact that unobserved time-invariant factors may influence both early noncognitive skills and social outcomes, we estimate time fixed effect models on a child level. We calculated models for five different samples, the OLS using the total (risk) sample, FE using the total (risk) sample, FE using the representative sample, FE using an organic risk sample 3 and FE using the psychosocial risk sample. In addition, we estimate separate models for girls and boys. In each model we control for family background variables.
Our fixed effect results indicate that early noncognitive skills are crucial for the development of noncognitive skills, social outcomes and their interaction in later life. Infants with low noncognitive skills, may experience difficulties in adolescence in terms of educational performance, health behavior patterns, delinquency and personality. In particular, the attention span has emerged as dominant factor of noncognitive skills regarding educational performance, health behavior and delinquency in our study. In addition, the child's initial reaction within the first two years of life is associated with most social outcomes. For a child's mood and a child's sensitivity in early childhood we find, except for tobacco use, that only the lowest categories reduce the child's social outcomes, while differences between the middle against the highest category are not significant. We also find that boys with low noncognitive skills in early childhood have significant lower social outcomes in comparison to girls. These gender differences arise for nearly all outcomes used in the study.
The paper is organized as follows: In section 2 we describe our noncognitive skills and social outcomes. In section 3 we explain our data set and present descriptive statistics. Section 4 presents the empirical methods. Section 5 analyzes the effects of early noncognitive skills on social outcomes. Section 6 concludes.
Noncognitive skills and social outcomes

Noncognitive skills
Differences between infants in terms of the temperament are often already observed at birth (Carneiro et al.; . Some infants are curious whereas others are very shy, some are highly interested, others show no interest at all. The temperament is an all-embracing term which constitutes the fundament for the development of personality traits in later life. In the psychological literature individual characteristics shown during childhood and adolescence are variously described as temperament (traits) or as personality traits. In accordance to the economic literature we use the term "noncognitive skills" throughout the paper. In this study the child's noncognitive skills were assessed in two ways: on the one hand the assessment was based on standardized parent interviews on the other hand it was based on structured observations in four standardized settings on two different days in both familiar (home) and unfamiliar (laboratory) surroundings.
All ratings were made by trained judges on 5-point rating scales adapted from the New York Longitudinal Study NYLS (Thomas et al.; 1968) .
1 We use four dimensions of a child's personality: attention span, initial reaction, mood and sensitivity between the age of three months and two years.
Attention span: refers to the child's ability to concentrate on a particular activity and to continue it in the face of obstacles. The items include aspects on how attentive the child is in different situations, for example the attention to a new plaything, or to a strange person. It also refers to whether a child can concentrate on a particular activity for a long time (10 minutes) or not. The attention span is related to task persistence and self-regulation which are both assumed to have a positive impact on the amount of time spent on homework and on a child's participation. The scale ranges from a low attention span/no interest, a mid attention span to a high attention span/high interest.
Initial reaction: describes how the child reacts to a new (strange) people or environments, either in a positive or a negative way. For example, a child who is bold will tend to approach things or persons quickly as if without thinking. In contrast, a child who is cautious typically prefers to watch for a while before opening itself to new experiences. The scale varies between "the child react sometimes" and "the child shows clear interest and smiles".
Mood: refers to the child's general tendency towards a good or a bad temper. The prevailing mood is an overall assessment of a child's mood in different situations, e.g. a child's mood when it goes to sleep or during eating. Infants who smile all the time can be considered as cheerful, while infants who cry all the time can be considered as stormy. Mood lies on a continuum between bad temper, satisfaction and good temper.
Sensitivity: describes if and how a child is disturbed by changes in his/her environment. Does the child get bothered by external stimuli such as noises or lights or does the child simply ignore them? A child who is difficult to calm will be easily distracted and will not be able to remain concentrated and vice versa. The scale ranges between difficult to calm, adequate to calm and easy to calm.
Social outcomes in adolescence
Noncognitive skills in early childhood play an important role for the success or failure in later life, e.g. with regard to educational performance, the promotion and maintenance of health, social relationships and personality (Shiner and Caspi; . For example, early noncognitive skills related to conscientiousness, such as attention span and persistence are widely considered as predictors for educational achievement, occupational attainment and job performance. The study of Martin et al. (1994) found that the different dimensions of the temperament are five times better predictors for school success than a persons's IQ. They show that teachers gave those students better grades, who were more able to concentrate for a long time. Claessens et al. (2006) found that in addition to reading and math skills, attention skills which are based on teachers' rating are the strongest predictors of fifth grade math and reading scores. Other findings regarding the association between personality and health behavior find that a positive mood increases longevity and reduces diseases (Shiner and Caspi; .
Autonomy is often a central concept in theories of adolescent development and is influenced by a child's own noncognitive skills, parents, peers or school. The study of who tracked children aged between 8 and 12 years until adulthood find that these four traits of childhood personality, motivation (which is related to attention skills), conscientiousness, surgency (which is related to the initial reaction) and agreeableness (which is related to mood) predict adult autonomy two decades later. Further, the study of Deal et al. (2005) found that the temperament in early and middle childhood accounted for an average of 32% of the variance in personality in late adolescence and early adulthood.
We focus on six different kinds of social outcomes: grades in math and German, delinquency, tobacco and alcohol use and autonomy between 8 and 17 years. Autonomy: Autonomy was rated during the period between the age of 8 and 11 by trained raters based on the Scales for Levels of Functioning (Marcus et al.; 1993) . The level of the functioning scales are seven-step rating scales.
Grades in math and
Data
The Mannheim Study of Children at Risk (MARS) 4 follows children at risk, organic risk and psychosocial risk, from birth until adolescence. The initial sample comprises children born in the Rhine-Neckar Region of Germany between February 1986 and February 1988 . In order to distinguish between independent and combined effects of organic and psychosocial influences on child development, children were selected according to a combination of these two risk factors (see Figure 1 ).
Organic risks are pregnancy or delivery complications, e.g. if a child is born with 2 A standard alcohol drink consists of 8-12 g alcohol per drink.
3 Data concerning the tobacco and alcohol consumption were assessed via the Substance Use Questionnaire designed by Müller and Abbet (1991) in collaboration with the World Health Institute.
4 MARS is derived from the German title MAnnheimer Risikokinder Studie. Both risk factors were divided into "no", "moderate" and "high" risk, respectively.
According to the rating, children were assigned to one of the nine groups resulting from the two-factorial design. All groups are of equal size with a slight oversampling in the high-risk combination and have the same share of females and males.
To control for confounding effects of the family environment and infant medical status, only firstborn children of German speaking parents took part in the study.
Multiple births were not considered, either. Furthermore, children with several physical handicaps, obvious genetic defects or metabolic diseases at birth were excluded. The initial sample amounts to 384 children. Among them, the first 110 children were randomly selected. 274 children were systematically selected by risk status so that all of the nine risk combinations are equally distributed. Due to small sample size we constitute a so called "representative sample" based on these 110 randomly selected children. Each of the 110 individual has a probability (weight) to be in one of the nine-resulting groups. Based on the weights we calculate a representative sample.
Medical and psychological examinations of the research waves took place when the children were 3 months, 2 years, 4.5, 8, 11, 15 and 17 years old and have since then been going on.
6 For a more detailed overview of the study design, see for instance Laucht et al. (2004) , Laucht et al. (2001) or Laucht et al. (1997) .
Descriptive statistics: Table 1 presents descriptive statistics of the child's noncognitive skills between three months and two years which we used in our study: attention span, initial reaction, mood and sensitivity. Means and standard deviations for these measures are shown for the full (risk) sample, the high risk sample, the no risk sample, for girls as well as for boys. The share of children with a low attention span is 10 % in the full risk sample. In the high risk sample the share of children with a low attention span is more than twice as large compared to the no risk combination. The proportion of boys with a low attention span is twice as large compared to girls.
Children without risk show a greater interest towards new persons and things compared to those of the full and high risk sample. Differences between boys and girls regarding the initial reaction are rather small. In the high risk sample the percentage of children having a "bad temper" is 34 %. The share of boys having a bad temper is ten percent higher compared to girls. Finally, the share of children who tend to be unsensitive to an external stimuli is 6% higher in the high risk sample compared to the no risk samples. In line with other dimension of a child's temperament, boys have lower noncognitive skills compared to girls at least in early childhood.
The stability of the temperament in early childhood is rather weak. Correlation analyses of all four noncognitive skills between three months and two years show only weak associations which is in line with the psychological literature (Nigg; . The highest (lowest) correlation is 0.17 (0.01) for sensitivity (for mood).
7 Table 2 reports educational outcomes, delinquency, tobacco and alcohol consumption and autonomy of the adolescents. In accordance to the summary statistics of the early noncognitive skills, we regard these outcomes for all five samples: the full (risk) sample, the high risk sample, the no risk sample and a sample for girls and boys. Depending on the social outcome, we repeatedly observe this information when individuals are between 8-17 years old.
Differences between the high risk and the no risk sample are quite large for most of all outcomes. For all risk samples, educational performance is on average higher for grade in German than for grades in math, where higher means imply worse achievements. Grades in maths are better for boys, while grades in German are better for girls.
The number of forbidden actions is on average twice as large among adolescents in the high risk sample compared to the no risk sample. The result indicates that individuals growing up with less educated parents or even with delinquent parents are more likely to become delinquent themselves. Boys become on average nearly more than twice as often delinquent than girls.
For the health behavior in terms of tobacco and alcohol use we find that adolescents who were born with two risk factors have an inferior health behavior compared to children born with no risk. The average alcohol consumption in terms of average standard alcohol drinks is more than twice as large among boys in comparison to girls.
Finally, children growing up in poor family environments and with organic risk appear to have slightly less self-esteem, compared to children born with no risk.
Self-esteem seems to be higher for girls in comparison to boys in our data.
Empirical Methods
This section discusses our framework for identifying the long term effects of early noncognitive skills. Let
where Y it denotes the social outcomes (school achievement, health behavior, delinquency and personality traits) of individual i in t (during the age between 8
and 17 years), N C is presents the child's i early noncognitive skills in s (at the age of 3 months and 2 years), X jit is a vector of parental characteristics j at t, including the per capita income, a dummy variable indicating whether the adolescent lives in a single parent household, a set of dummies for the family size and family changes until adolescence of the child i. All variables captured in X jit refer to the period when children are between 8 and 17 years old. Note that one advantage of the study design is that we do not have to control for the birth order due to the fact that only the firstborn and only singleton births were considered in the study. As mentioned above, we do not have to take into account birth cohort effects or regional effects since all individuals were born between 1986 and 1988 in the Rhine-Neckar Region.
u it is the individual specific idiosyncratic error term, assumed to be independent of all observable and unobservable factors. there is a strong correlation between social outcomes and early noncognitive skills, the strength of the correlation could be driven by the correlation between early noncognitive skills and unobservable genetic factors captured in f i .
Identification strategy: We observe social outcomes in adolescence at two different ages (from 8 to 17 years) and noncognitive skills in early childhood are observed at two different ages (at three months and at 2 years). We exploit cross-variation in individual-specific one-period changes in regressors and individual-specific oneperiod changes in the dependent variables to identify β. Lagging equation (1) by one period yields:
Subtracting (2) from Y it (1) yields the first-differences model:
Under the assumption that u it is uncorrelated with N C is , the fixed effects estimator β F E is unbiased for β. 8 ∆N C is denotes the change between noncognitive skills at three months and two years. At the age of three months these skills can be regarded as the result of the genetic endowment, while noncognitive skills at the age of two years are the result of early parent-child interactions. The difference in noncognitive skills can therefore be regarded as parental investment in noncognitive skills.
We estimate different fixed effect models on the child level for each outcome.
9
Models for grades in math and German:
In equation (4) we are interested in how an increase in early noncognitive skills increases school performance between between 11 and 15 years. Models for delinquency, smoking and alcohol consumption:
Parental investment increases health behavior and reduces crime and therefore we would expect that β is negative in these models. Model for autonomy:
In equation (6) we are interested in how an increase in early noncognitive skills increases a child's autonomy between 8 and 11 years.
For each skill we compute categories (dummy variables) to estimate possible nonlinear effects of early noncognitive skills. For example, differences in health behavior or school attainment may appear only for the fraction with a low attention span.
In this case, a linear regression would not adequately capture this relationship.
As for the attention span, we estimate noncognitive skill effects in early childhood by comparing a "low" attention or "mid" attention to "high" attention span (baseline category). As for the initial reaction, we distinguish between two groups:
whether the child reacts sometimes to a strange (new) person and whether the child shows a "high interest" toward a strange person (reference group). As for the third noncognitive skill we compare "bad" temper and "satisfied" with "good" temper (baseline category). Regarding the fourth skill in early childhood, we compare "difficult" to calm and "adequate" to calm to the reference category "easy" to calm.
10
For each noncognitive skill in early childhood we estimate five different models:
OLS using the full (risk) sample; FE using the full (risk) sample; FE using the representative sample; FE using only the psychosocial risk samples which means that individuals with organic risks and no risks were excluded; and finally FE using only the organic risk sample, which means that individuals with psychosocial risks and no risks were excluded. Finally, we estimate these models for girls and boys separately.
This estimation strategy allows us to compare the OLS coefficient in the full (risk) sample to the FE coefficient in the full (risk) sample. The link between the temperament in early childhood and later outcomes cannot be understood in isolation from the family background. One advantage of the study design is that one can examine how the estimated effect β differs between different risk samples. Thus, we can examine which of the risk factors has more detrimental effects in terms of outcomes in adolescence. Finally, it is possible to detect differences between boys and girls. indicates whether a child lives in a single household, a dummy variable for the number of household members (from two to more than 5 members) and a dummy variable which takes the value one if the family composition has not changed until now. All subsequent tables present estimation results for other outcomes but have the same structure.
Results
11
The results in Table 3 show that children with a low or mid attention span have significantly worse grades in math than those with a high attention span. This relationship holds in all models, in the total (risk), in the representative, in the organic risk sample as well as in the psychosocial risk sample. Black et al. (2005) ). There seems to be a negative cumulative effect for LBW children with a low attention span during early childhood with respect to grades in math.
The relatively higher association between the attention span and grades in math is smaller for those with a mid attention span. A low attention span might indicate attention problems in early childhood, which is one symptom of ADHD 2004) . ADHD symptoms lead to lower reading and math test scores (Currie and Stabile; . Nigg et al. (2004) find that early attention problems remain fairly stable over time, which might reduce learning opportunities.
The second part of Table 3 presents the same results but uses initial reaction instead of attention categories. Interestingly, the same results can be observed for the psychosocial and organic risk sample when we compare the effects of "react sometimes" to a strange person on grades in math.
The fact tha a child had a bad temper, was satisfied or was in a good temper in early childhood seems to have no impact on grades in maths, except in the organic risk sample. As expected the negative effect on grades in math is higher for children who had a bad temper compared to children who were satisfied or were in a good temper. Recent results documented correlations between mood and conduct problems in school age (Frick and Morris; 2004) . Negative mood is an important aspect of a difficult temperament. The latter is correlated to conduct problems which again are correlated to the development of cognitive skills, among others.
Finally, the last results in Table 3 indicate that children who were difficult to calm within the second year of life have significantly poorer grades in math. This association is highest in both the psychosocial as well as in the organic risk sample.
Interestingly, β is quite equal in the full risk sample and in the full representative sample. Moreover, these results show that only children who were difficult to calm perform more poorly in school in later life, while the association is insignificant for the category "adequate to calm".
13 Table 4 category leads to adverse impacts on grades in German, at least for some models.
13 For all models presented in Table 3 OLS estimate are rather similar to FE estimates.
Surprisingly, if we re-estimate model 1-5 in Table 4 using grades in German instead of grades in math, only two models (column 1, 5) show a significant association between early noncognitive skills and grades in German. A significant relationship between early skills and school outcomes in our sample neither exists for the full (risk) sample (column 2) nor for the full representative sample (column 3).
This suggests that different school outcomes require different aspects of early noncognitive skills. Altogether, comparing grades in math with grades in German, noncognitive skills seems to be more important for grades in math, while they seem to be less important for grades in German.
We also apply models for boys and girls, see Table 9 - Table 11 . Boys with a low attention span have worse grades in math compared to grades in math for girls. Further, while a low attention span for boys is associated with worse grades in German, a low attention span for girls does not matter for grades in German (see Table 9 ). This also holds for the child's initial reaction and mood, while for the child's sensitivity we find no significant effect on grades in German at all.
One explanation for these gender differences might be that girls have a higher school-related intrinsic motivation which is in line with Freudenthaler et al. (2008) .
Antisocial and delinquent behavior during adolescents can refer to various possible dimensions, one is the early temperament (Loeber; 1990) . Table 5 shows that the attention span during early childhood is a very important noncognitive skill for explaining the differences in delinquency of the 15-17 years old: On average children with a low attention span and children with a mid attention span during early childhood will become more often delinquent in comparison to children with a high attention span, accounting for family background variables. Previous research has reported that attention deficits and hyperactivity (ADHD) are risk factors for later delinquency in adolescence (Herrenkohl et al.; . This finding holds for all models presented in the top of Table 5 . Children who had a low attention span between the age of 3 months and 2 years commit on average 3.24 more crimes than children of the high attention group. The significant association holds also for the category "mid" attention span, but the extent is smaller compared to children with a low attention span. In contrast to the prediction that several family characteristics, for example poor family environment, antisocial behavior or norms, increase the risk for delinquency, we find a slightly higher risk of becoming delinquent in the or-ganic risk sample compared to the psychosocial risk sample (Herrenkohl et al.; . Table 5 provides estimates of how the dimension "initial reaction in early childhood" impacts delinquent behavior in juveniles. Children who had a poor initial reaction in early childhood are more often criminal than children who were more open to strange things and persons. This might be the case, because children who were very introverted have poor peer relationships when they are adolescents, which concurrently is one risk factor for antisocial and delinquent behavior (for example Gordon (1993) or Herrenkohl et al. (2000) ). This result holds for every model, but in column 4 and 5 the effect is only significant at the 10 % level. One explanation for this lower significance level is the imprecise estimation, due to the smaller sample size. However, the extent of the impact differs only slightly between all models.
The fact whether a child was in a good or bad temper in his first years of life seems to have no consequences with regard to delinquency in adolescence. This is true for all models presented in Table 5 . Simple Chi 2 -test also does not indicate any significant influence of early noncognitive skills on later delinquency. The child's mood in early childhood is less stable over time, which might explain why there is no association between early mood and delinquency in adolescence.
Finally, the facts are similar when we turn to sensitivity. For some models we find that children who were difficult to calm during early childhood are less likely to become criminal in adolescence. However, these effects are only significant at the 10 % level. The tendency to withdraw from unknown and dangerous situations is considered to be one aspect of a difficult child temperament, however, this will increase conduct problems, but on the other hand adolescents try to avoid dangerous situations (Frick and Morris; 2004) .
Boys who had a low and mid attention span and a low initial reaction during early childhood behave more delinquent than girls. Some studies have shown that gender is itself a risk factor for delinquent behavior (Pardini et al.; . In contrast, a low sensitivity at birth seems to protect boys from delinquency, see Table 11 . Table 6 and Table 7 present the relationship between early noncognitive skills 18 and the health behavior in adolescence. Several studies suggest that the strong link between the use of tobacco and alcohol could be partly explained by personality traits (Schmid et al.; . Table 6 shows the estimated effects of early noncognitive skills on the probability of smoking between the age of 15 and 17 years.
Except for the children born with pre-and neonatal complications (column 5) all FE and OLS results indicate a substantial relationship between children with a attention problem in early childhood and the probability of smoking in adolescence.
Adolescents have a 15 percentage point higher probability of smoking if they had only a low attention span in their first years of life. The marginal probability of smoking is higher in the psychosocial risk samples that means that children who have been growing up with poor noncognitive skills and in poor family environments have a five percentage point higher probability of smoking between the age of 15
and 17 years compared to the representative sample. This result indicates that psychosocial risks and low noncognitive skills at birth amplify the adverse impact of the probability of smoking. The impact of the quality of family environment on later tobacco use act cumulative (Piperakis et al.; .
The effects of the initial reaction between the age of three months and two years on smoking in adolescence are significant in the OLS specification, stronger in the FE specification in the full risk sample as well as in the representative sample, but insignificant in the psychosocial and in the organic risk sample. The FE results in column 2 and 3 indicate a strong relationship between early noncognitive skills and smoking in adolescence. The estimated effect is equal in both samples. A disturbed initial reaction in early childhood might be related to the feature shy and withdrawn. Thus, one explanation for this finding might be that those children later start smoking in order to belong to groups and to become protected within this group.
A young adult who often had a bad temper in early childhood has a 16 % higher probability (representative sample) of smoking than his or her counterpart with a good temper. The probability of smoking is even 29 % for young adults with a bad temper in early childhood in the organic risk sample. Prior research provided some evidence that a strong negative mood is related to the absence of positive health behavior (Booth-Kewley and Vickers; . Interestingly, no model presented in Table 6 shows significant differences between satisfied children and children with a good temper in terms of smoking in adolescence.
The sensitivity results within the FE context show no significant differences in all models between those children who were difficult to calm and those children who were easy to calm in early childhood. In contrast, children who were adequate to calm have a significant lower probability of smoking at the age of 15-17 years in the full risk sample as well as in the representative sample. We do not find these effects in both risk samples presented in column 4 and 5.
The results in Table 7 also indicate that early noncognitive skills are associated with health behavior patterns in terms of alcohol use between 15 and 17 years.
Regardless of the sample and model specification children who had a low attention span and a mid attention span in early childhood consume significantly more alcohol on average than girls as adolescents. For example, the average number of alcoholic drinks is 22.77 times higher per months in the group of children having a low attention span compared to children who had a high attention span in early childhood. For children who had a middle attention span it is 11.30 times higher per months compared to children who had a high attention span. For children who had a low attention span the average alcohol consumption is higher for those who were born with psychosocial risks in comparison to those who were born with organic risks .
The average alcohol use is higher for children who had low noncognitive skills in early childhood in terms of initial reaction. For all samples, except for the psychosocial risk sample, we find that children who reacted only sometimes to new (strange) persons in early childhood drink significant more alcohol in adolescence, than their counterparts.
In our data, mood in early childhood does not matter for the average alcohol consumption per months in adolescence. We find neither a significant difference between children who had a bad temper during early childhood compared to satisfied children nor between satisfied children and children with a good temper in no model specification at all.
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While a child's sensitivity has no lasting impact on the smoking behavior as adolescent, it has substantial effects on the average monthly alcohol consumption as adolescent. Differences are only quite large between the two extreme categories "difficult to calm" and "easy to calm", while differences between "adequate to calm" and "easy to calm" are not significant. Schmid et al. (2007) found that the majority of tobacco smokers also consumed alcohol, whereas only half of the current alcohol users also smoked. Their investigation showed that the concurrent user group could be distinguished from the users of alcohol by higher novelty seeking scores.
Finally, the positive relationship between high noncognitive skills and healthier behavior is most pronounced in the group of children born with psychosocial risk.
Here, the poor family background has additionally adverse effects. Table 10 shows that boys who had a low and a mid attention span during early childhood have a significant higher probability of smoking compared to girls. This result also applies for a low initial reaction. For girls with a bad temper at birth we find a significant higher probability of later tobacco use compared to boys with a bad temper in early childhood. For most noncognitive skills boys with the same stock of noncognitive skills (attention span, initial reaction, sensitivity) have a significant higher alcohol consumption than girls. The risk-taken tendency may be more common among males than among females (Haas; 2004) .
We end our analysis by considering how early noncognitive skills influence personality in terms of autonomy. The results in Table 8 indicate that in contrast to the substantial effect of the early attention span on later school performance, health behavior and delinquency, there is no impact on a child's autonomy at the age between 8 and 11 years. This holds for each category relative to the baseline category and for all FE model specifications. Further, the null hypothesis of no impact of early noncognitive skills on a child's personality cannot be rejected.
In contrast to the attention span the initial reaction in early childhood contributes to the development of personality, at least in terms of autonomy. For the development of autonomy the initial reaction to (strange) persons in early childhood matters. In contrast to our expectations that infants who reacted only in some cases to strange persons might be considered as less open and withdrawn which in 21 turn later manifests itself in low autonomy at the age between 8 and 11 years, we find a reverse result. This noncognitive skill is more important for children who grow up with any kind of organic disorder.
Children who had a bad temper are significantly less independent when they are older compared to children who were at least satisfied. The result holds for all models, except for the children in the organic risk group (column 5). The association between mood in early childhood and personality between the age of 8 and 11 years is more pronounced among the children growing up with psychosocial risks. This result is in line with Steinberg (1999) who shows that children who had a good temper during early childhood have more social contacts which increase the autonomy. Infant's sensitivity does not contribute to the development of personality between the age of 8-11 years.
Finally, for autonomy we find no clear pattern between boys and girls.
6 Outlook and Concluding Remarks
The paper contributes to the recent discussion on the relevance of early noncognitive skills for human capital accumulation. We use a longitudinal epidemiological cohort study of 384 children at risk from the Rhine-Neckar Region in Germany to examine the medium term consequences of noncognitive skills. Using four different measures of a child's noncognitive skills, attention span, initial reaction, mood and sensitivity directly acquired after birth until the age of two years, we find that noncognitive skills are significantly associated with most social outcomes observed by the study.
These results hold for the full (risk) sample, the representative sample as well as for the organic and psychosocial risk sample. Noncognitive skills in early childhood are important predictors of educational performance, health behavior patterns, delinquency and personality in adolescence.
The attention span has emerged as a dominant factor of noncognitive skills regarding educational performance, health behavior and delinquency in our study. Moreover, the child's initial reaction within the first two years of life is also associated with most social outcomes in adolescence. The child's attention span and the child's initial reaction appear to be stronger predictors than a child's mood and a child's sensitivity in the models for health behavior and juvenile delinquency. For a child's mood and a child's sensitivity in early childhood we find, except for tobacco use, that only in the extreme low categories reduce the child's social outcomes, while differences between the middle against the highest category are not significant.
Further, we find for most social outcomes that low noncognitive skills in either the organic or psychosocial risk group have adverse cumulative effects. In particular, for children born with organic risk the association between low noncognitive skills in early childhood and poor school achievements during adolescence is stronger compared to children born with psychosocial risks. In contrast, for children born with psychosocial risks the association between low noncognitive skills in early childhood and alcohol consumption as adolescent is higher compared to children born in the other risk group. Finally, gender differences can be observed for nearly all outcomes used in the study. Boys with low noncognitive skills in early childhood have significant lower social outcomes in comparison to girls in adolescence.
Our evidence supports the importance of noncognitive skills in early childhood 23 as predictor of a variety of social outcomes in adolescence. To enhance children's noncognitive skills will affect later skills which in turn affect a variety of economic and noneconomic outcomes (Cunha et al.; . This confirms earlier findings that much of the effectiveness of early childhood interventions comes from the promotion of noncognitive skills, such as self-esteem, learning abilities, peer interaction and the ability to overcome shyness (Currie and Blau; .
Although noncognitive skills are malleable until the early 20s (Dahl; , interventions in a period of relatively high malleability are more likely to succeed than interventions in a period of reduced malleability. Therefore, economic and noneconomic returns of early investments are higher.
24
A Appendix The psychosocial (organic) risk sample excludes individuals with organic (psychosocial) risk. The psychosocial (organic) risk sample excludes individuals with organic (psychosocial) risk. All models include a dummy variable for a single household, a dummy variable for the number of household members (from two to more than 5 members) and a dummy variable, which takes the value one, if the family composition has not changed until now. Standard Errors are in parentheses: ***significant at 1%, 5% and 10% level. All models include a dummy variable for a single household, a dummy variable for the number of household members (from two to more than 5 members) and a dummy variable, which takes the value one, if the family composition has not changed until now. Standard Errors are in parentheses: ***significant at 1%, 5% and 10% level. All models include a dummy variable for a single household, a dummy variable for the number of household members (from two to more than 5 members) and a dummy variable, which takes the value one, if the family composition has not changed until now. Standard Errors are in parentheses: ***significant at 1%, 5% and 10% level.. All models include a dummy variable for a single household, a dummy variable for the number of household members (from two to more than 5 members) and a dummy variable, which takes the value one, if the family composition has not changed until now. Standard Errors are in parentheses: ***significant at 1%, 5% and 10% level. All models include a dummy variable for a single household, a dummy variable for the number of household members (from two to more than 5 members) and a dummy variable, which takes the value one, if the family composition has not changed until now. Standard Errors are in parentheses: ***significant at 1%, 5% and 10% level. All models include a dummy variable for a single household, a dummy variable for the number of household members (from two to more than 5 members) and a dummy variable, which takes the value one, if the family composition has not changed until now. Standard Errors are in parentheses: ***significant at 1%, 5% and 10% level. All models include a dummy variable for a single household, a dummy variable for the number of household members (from two to more than 5 members) and a dummy variable, which takes the value one, if the family composition has not changed until now. Standard Errors are in parentheses: ***significant at 1%, 5% and 10% level. All models include a dummy variable for a single household, a dummy variable for the number of household members (from two to more than 5 members) and a dummy variable, which takes the value one, if the family composition has not changed until now. Standard Errors are in parentheses: ***significant at 1%, 5% and 10% level.
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